Spatial structure of (34-65)bacterioopsin polypeptide in SDS micelles determined from nuclear magnetic resonance data.
The spatial structure of a synthetic 32-residue polypeptide, an analog of the membrane-spanning segment B (residues 34-65) of bacterioopsin of Halobacterium halobium, incorporated into perdeuterated sodium dodecyl sulfate micelles, was determined from 1H NMR data. The structure determination included the following steps: (1) local structure analysis; (2) structure calculations using the distance geometry program DIANA; (3) systematic search for energetically allowed side-chain rotamers consistent with NOESY cross-peak volumes; (4) random generation of peptide conformations in allowed conformational space. The obtained structure has a right-handed alpha-helical region from Lys41 to Leu62 with a kink of 27 degrees at Pro50. The C-cap Gly63 adopts a conformation with phi = 87 +/- 6 degrees, psi = 43 +/- 10 degrees typical to a left-handed helix. The N-terminal part (residues 34-40) is exposed to the aqueous phase and lacks an ordered conformation. The secondary structure of segment B in micelles is consistent with the high-resolution electron cryomicroscopy model of bacteriorhodopsin (Henderson et al. (1990) J. Mol. Biol., 213, 899-929).